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5 (.^'P. RM^Tk^m^x c^--C:,o<omm-MtM^(^;h^\^^it.m^j^^\^x\^^xii 

^V^T/^=aE^>'^£. glJ^SSrWUTt J:V>^>'-^^/uSx Ci~C2o<^T/^^/-<'/^S. 

M-^ tj b < C 1 ~ C 2 0 ^^^''^^^ ^ ^^S^^ av fc fiM^'.e o TV ^T t> 

10 So 



15 (^ttJ. RMiHulBirlUC) -C^$n5L-a-^f=-/Vi/:^7"^i^^^fls^fcft 

*fc. :^^mnnm^ (2) ; 
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R6N.^>^0 (5) 
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$?>tc;*:^gg«ftlffa^ (6) ; 
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o 

10 here r ifeJJlJ; «9 5o "T^'i^-^+S^i-S^Ma ^Jr h ^-^rv^T Wb 

-tfJitt-h^ mm^M-t^ ^(O b Ur fi:T-fe f^^^ 15^— M (Acetobacte 
r ) ^ n^y"^^ ^^M> (Achromobacter) ^ T^x^^'^'^^ ( 
Aerobacter) ^ T -if ^ '^^■i^ )) ^ J>^Mt (Agrobacter ium) 
^ T/W;^; y y^>:^Jil (A leal igenes) , T/^:^ JR (A r t h 

25 robacter)^ ^^^/W^^Jl (B a c i 1 1 u s) ^ "^^l^lf x^tJ'T" P l^AJl ( 
Brevibacterium) ^ =iy •^'''^^ X y ^ J^M (Corynebact 
e r i um) ^ cti/'T'n/^ti' ^^'^JS (Enterobacter) ^ :x.;V^y( =.T 
JR (E r w i n i a ) ^ y t TM (Escherichia)^^ l^y^^at 
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(Klebs i e 1 1 a) ^ ny^^y^)} »>AJR (Microbacter 
i um) > ^^n3 5/:^7;^JR (Mi crococcus) ^ Zfv^i^^^y^^^^^M 
(Protaminobacter) ^ 'if^TC'^M (Proteus) ^ i/^^ 
(Pseudomonas) ^ -f-Z^-^M (S a r t i n a) ^ -fe^^ 
5 rJR (S e r r a t i a) ^ ^•^l^h^'t:^^ (Xanthomonas) ^ 

a•=e•:^;^Jl (Aeromonas)^ 7 7 ^I^V^:^^ "7^ P ^ -^M (Flavobact 
e r i um) ^ P i/t'^^AM (R h i z o b i um) Jfeif> 

mM'mKm-f-^i>(Ot l^Xnr^^y ^'t:^m (Ac t i n omy c e s) > ^ 
r3/^;J'7=-y (My cobacter i um) > 7 :fJ/\^^TM (N o c a r 



10 d i a) ^ b WlT'h ^irJ^M (Strep tomyces) x T -i^^ J "f-? 

Wk (Actinoplanes) ^ n K=i VfJT-.^ (Rhodococcus) fi. 



•h^mz.W>:t^^(Oh U-C(*T;^^/1^=¥/^;=«.B (Aspergi l lus) , z-?^ 
i/D (P a e c i 1 omy c e s) ^ ^^-i^y J>^W> (P e n i c i 1 1 

15 i um) 5feif^ 

mmcm't'^%>(0}i\^-r:\t^^:y'fA^Wk (Candida) . tffcTM (Ph 
i c h i a) ^ K h/^7jR (Rhodotorula) Y)\^xi':f^y:^Wk ( 
Torulopsis):^ ^^a^fe^o 
. . $fSb< T:/n/-<:^'xy l^i^Jp (Ag r o b a c t e r i um) ^ /•^^/l':^ 
20 ^ (B a c i 1 1 u s) ^ i/a— K^-^J^JS (Pseudomonas) XJiP ^ 

if>?i>.|| (Rh i z o b i um) Jj:J!ii-5^4fe'^*5l5©#m:05iptf f>ttS„ 

$e5lJ:^?*b< W:. r^n/^tJ'T'y 1>A • J^f— i^— X (Agrobacter 
i um s p. ) KNK7 1 2 (FERM B P - 1 9 0 0) ^ /^^/V;^ • If— 
i^— X (Bacillus sp.) KNK2 4 5 (FERM BP-4 8 6 3) 
25 ^ Va.— K^-^:^ • 'f'f-^ (Pseudomonas putida) IF012 
9 9 6 ^ i/cx— ' X (Pseudomonas sp. ) KN 

KOO 3A (FERM BP-3 1 8 1) :^nV ^^'^7 • J^b"— X (Rh i 
zobium sp. ) KNK1415 (FERM BP-4419) ^^(OM^ 
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\z.n^(n>^^-^^^ym^. mmmm^. ^^fa 

^T'^TV^#5o ^^t^B^^blC-^ffl^ttS^i^^*:^ LTf*. mX\t. Duo 1 i t 
10 e A 5 6 8 *fc{iD S 1 7 1 8 6 (d— A • T:/ K • >^t± : S^^^^) 

(^):7zc/— /l^TiN/VAT/l^t Amb e r 1 i t e I R A 9 

35x IRA94 5. IRA901 (n— i>> • T^' K • : 1^^^^) x L 

ewatit OC1037 (^^-f^/U-it : mMMW) . D i a i o n EX- 0 

LTV^5o ^<^^m^ DEAE— fe/Wn— ;^fiif(Z)^1^ft:t>'gg^i-^:i^>65Tt^o 
m'^\m-n(O^Wi:.W^')5mh UTt:i. '0^J;t{:^> WO 96/20275 Jc^i";^ 

20 ite A-5 6 8^^jnx.-C^«iLT^m^®^^$^5^i:;6S-t?#5„ 

O 9 6/2 0 2 7 51B®<D J: 9 t-s b-^"^ — if t^tt^^-T^tS^jO^ b t 
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3^ife;^DNAK^If^^:ov^-Ctt^^55'if^^:*3V^Tja^•t?fe^9, M;tfi. Mo 1 e c 
ular Cloning 2nd Edition (Cold Sprin 
g Harbor Laboratory Press, 1989) ^ Curr 
ent Protocols in Molecular Biology 
5 (G reene Publishing Associates and W 
i 1 ey— Inter sc i ence) JJlfB^^ ttTV^^o 

nWO 9 6/2 0 2 7 5fB^O> ^^^/V;?^ • j:^ X (Bacillus s 

p. ) KNK2 4 5 (FERM BP-4 8 6 3) ^^(0\l^>' h^i^^-^MB^ 

10 ^^^-t^^^iy^ ]JtT-=iy (Escherichia coli)HB101 
pTH104 (FERM BP-4864) ^ Ti/n/^;J^7^ P >J7 A • tf— i/— 
X(Agrobacterium sp. ) KNK7 1 2 (FERM B P — 1 9 
0 0) S5fe<7)ty:/h'l'-^— ^at^T-^-^^-rS^i^ciiy tT • =3 y (Esche 
richia coli)HB101 p AHl 0 4 3 (FERM B P — 4 8 6 

15 5) ^ XfiVa.— K^-f * ;^fcr'— i^^X (Pseudomonas sp. ) K 
NK0 0 3A (FERM BP— 3 181) m^<D\zyi^V4i — ifat'fe^^^^ 
i-5a^v^3iy HT ' =1]} (Escherichia coli) HB 10 1 p P 
HD3 0 1 (FERM BP-4 8 6 6) ^^^^ ^ ti^-V^ 

20 -r—'^m^^T^-rmmz: -^-"^(o^mn. m^i-t. wo 9 e / 2 o 

SRc^ttiZ^^a-gfiO. 1%U;±. 9 0% (w//v) OTT'^j||*fc:f«^Lfc 

iKST-Ris^m\ s^&MSJii ox;£t±, 8 ot:e^T<^ji^Jie?ij^-e^f5u p 
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10 WiM-r^^thXt^o 

— /V, s e c — r/^/V'T/l'^— t — >^^/^T/l^=i— /W, T-feb:/, y^h9t: 

.. . . *Lv>„ tft. ^mi^m^xn. m^\^±(omj^7!)^^n^m^mmvxhx<. 

20 ^l^i^(Dmt\^xn^i^^i^, b/w^:/, ^^-t^^, ^z^i^'^, n^^-^iy 

25 h5ib^ (3) ^::*5v^-c. R^f±7K^M^, c i~c 2o<^ia:^^*^-^*^5^|^*>sv^ci 
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-zff-ji'm, t-:/^7i^£, ^:^^/V'S, ^^v'/V'S, ->^n^at'/uS, 
^l/^^'i^jv^, p - ^ h 2 , 4 , 6 - m; ^ 

2, 4, 6- h y ^ h'arV-<i^v?/V'S:65^tf M^il<^)^=^^36>e>-<V 
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5 h y A. 7K^<b;& y m^:^ y e^^x j^^-^ b y i>3.^36s^ff ^hSo 

. m^i-£:^mit-r h y i^A^fctiTK^SS^b;:?; y ^J^^^m^^^m^. 7K*fcfip<^ 

10 /uj^/UTiNdf v' Ks v^pf ^7U7iN/uAT 5: K^o^^D h :xtt^tt^l|^(Z)S|j; Kf ^fi 
tL5^^«^^afcSv^fi^l■^U■rffiv^sr i:d5^g:^ Uv\ 
#btb:rcL-5-7«^/w-5-^:^;<^/m^5^vh-rv (3) fi. <i#l::Jfti^i^5^ 

fc J; «9 i^M UT t> J; v\ 

15 

}i^>h^ :^^^<oM7^^mnm u < tir/i^:* y ^tK^^© if *> e> t* ^ 

«?ijx.fi. R^;d5 t-:^^/p£(^m-^s T/^;^; y 147K^^T'fi> ^^i^^mnm^ 

o 
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»fbti.S>0^ 7K^^k;':^ h y •J'A, 7K^<b:^ye7A, TK^by f^e7A;5W*bv\ 

20 s e c ->^^/l-^/W;{7^iJ':/, tVi^;^ /l-^ t*;65^tf e>tb5 

SJS?Miriiatlt'fbS:)J&«:0°Cj5=»e) l O O°C}5S0*b<. #t;:ji2 0-C;6^b 
"C-efc!?, b< 0 °C;d^?j 1 5 0 "C-CfcSo 
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5 ))yzi:^=^;v-^::^y>(i^t^my>^\^(om-M>-^, m^comt^^m^is-'^x^w 



10 1) 5 - p< ^;V- 5 P P p< l^commk 

mkTl^'^^^^J^^ (7 5 3 g, 6. 6mo 1) , i^T^^iti-V}) 1>A (1 3 5 g 

, 2. 7 5mol) 5£r^m-e^fi7k (7 3 0mL) IZl^/i^L^i? / — (7 3 Om 

L) ^m^fCo ^ 5)1^:^ PPT-fe- h^- (2 0 4 g, 2. 2mol) ^;!jP;tlO^F^ 

15 *?l^^$>0?SJ:*t?iteT^^K^®* l^tio 3 0 w t %7K^^t:•:^ h P l> AtK^I^**) 4 
0 0 g;^*nx.pHSrl 2(ciiSbs h/^^V-e?5fc?#-bfc (l. 5LX2) „ Tki^T 
. ^i:^®l7 0 O g<lr*nx.pH^7 i: U i^m^^/H^:Ti*m bfc (2LX2) „ # 

9 8. 5 g%#fc„ HP LC^J-^ ( : COSMOS I L 5C8 ('^-;«7 7 

20 -riiiM) , ^Klta : r-fer h= h y OmMU >'^-7K^;^ U !^7A7K:^?^= 3 0 
/7 0, gSai : 0. 8m 1/m i n, ^^ffi^^^S: : 2 1 0 nm, :f37J>>mM : 4 CC 

) (Dwm. :i<D&^m^t±±mmmit^m^i 9 2. sg (i. 2mo d st-^^ 
bTv^fcl (JR^5 4%) „ ^(D&^mm-imm:'r^:Lt^j:<^(DJim^^m\^rco 

NMR (3 00MH2, DgO) 6:3, 86 (d, 1 H) , 3. 75 ( 
25 d, IH) , 1. 5 1 (s, 3H) o 

wo96/'2027 5mm(Dmm:^^tmi^^mm(Dmm:^mizm\'\ ^-^^/i^;^ 

sp. KNK2 4 5|!|c (PERM B P - 4 8 6 3 ) tr^^s ^11=^. 
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mw\^xmcmmm\mMitmui$^x-h^m^:^>^wmm. duo i i t e a 
- 5 6 8 ^mMwxmm^mm-^'^. $ e^jc^/Ui^/uTyi^fc vxm^^mr^:^ 

5 9. ig (8 3. 6wt%) IJ:7K9 im 1 i: 0. 5 MI5Sm-^:/:^>'7K^?Ko . 

18ml trM^ 2 0 w t %:^miti- h V ^J^ykmmk^i: ^pH8. 7 teipSb^^ 

, 4 5 2 5 UTS^£: $^yh„ Rj:^^^ 2 0 w t %ykmt-i- h y AtK 

mmKx^ pH^8. 7\z.^otc„ Rjt>^T^. m^<\^^^>'h^'r—'^^^m. 

rtt^HPLC^^ ( ;«77A : CH I ROB I OT I C T (T K^'^i^;^ K • 
15 V— 3 V • 7^ y n i?— X • -f ^ ^fc^) 2 ;2|s:3g3^, ^Itlti : 7k/'=^^^UT 

/V= 9/1 , : 0. 3ml /m i n, :^t±J^Sft : 2 1 0 nm, :fJ9M,m. 

|g : 4 CC) {k^^f* 9 1. 8 w t %. 9 7. 0 % e e , 

t:i5^Vh>r:/l|X^fi4 0. 5%-efeofc„ 
. , #ejtv;/h3fc^i4ti5^:/h-ri^365L<*:T*fc5ri:^. ^llS^j8;5:»fe2 4lJ: 

(Ifejfe^J 2) L-5-^PPp< ^/i^- 5 - ^ ^/i^t: h ^ :^(^M3fejfe 
Tr^^ny^^J^-T^y sp. KNK7 1 2*!^ (PERM BP-1 9 0 0)^ 

(1 0 g/1 ^^y^i/fv, lOg/1 l^oi^;^, 5g/l -T-:^ 
h^^Sr;^. 15g/l, pH7. 5) "^30 1). 4 8^Ki§^bfc„ S 
25 5 0 Oml^SP:77>^^l^:Atbl 2 0*CT?1 55>^l5^@b^5 Oml(Z) 

( 1 0 g / 1 ^y^":rh>', lOg/1 m:^^^. 5g/l -f-:^ 
boidf;;?:, pH7. 5) iCfit^bXSOr. 2 4 P it^ bfCo ^fel^. ^.O 
it^^lm 1 ±IB^fls^ffil3:i g/1 >>7i//K 2 0mg/'l mt-^>:^ 
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5mly&^bit'ij'5>ill-J:!5#e>ttfc0^^^1. 5 ml (DO. lM^^^®f^(pH 

8. 7) M^L^ ^■fe:5:^ls(D5-:^'nn^^/V-5-;^^/mi5^>'b'f 5m 
stO. lM?^^-vi^;«f>'7K^^0. 0 1 5 m 1 ^?^B 1 0 NTmtit-f- h D ^ 

Rl^^^^HPLC5>^ : COSMOS I L 5 OS-MS (f-;^7 T'f Ifcli 

) , ^«J+B : T-fefc^hy/U/l OmMi;:/^-7K^;&y T>A7K^^^=5/9 5, 
^5lt5i : 0. 8ml/m i n, ^t^^S:^ : 2 1 0 nm, :^^M.MM : 4 0*0 

10 ^M^^H P L C^W immm l IB^<D^*lf^#) Ufc ^ 5 9 2 . 7 % e e T»fe 

15 Vs.— K-=e-t-;^ • (Pseudomonas putida) IF012 

9 9 6^@^^i§«& (1 O 1 Ti^y^rh:^. 2g/l hcndr;;^, Ig 

/l ?iS^-^i/^-V!>A-b7K^#J. ISg/l pH7. 0)-t?3 0°ClCT 

2 4^Kit^bfc„ e^nrsr. 5 0 Om 1 ^SP:77;^='tf . 1 2 ot: 

S^^^^Uytl 0 Ommflc^JtS (2 0 g/l 6g/l 
20 -fen— lg/1 2sXl y :/^^7K*:^ y l^i^^. ig/l 

^^^4;i/ij7^-b7KflIi^. 4 0mg/'l lt'fb;!(7/^->'!j7AZ:7KfP'^. 2 0mg/l 
fifS^^— l^-b7K?o«fe> 2 0 m g / 1 mm-^ :^Eg~7^7kfpi^. 2 o m g / 1 

a^sTkfpj^. pH5. 5) iz.mmu so'c\^x 2 4mmmt mm 
:i(Dm^mi 5mi7!)>^m'b'^mi^^^n^nftmi^^i. smioo. im^^ 

25 i^®^ (pH8. 7) »j:^^U 7-lr^#:<D5-2J'aa^'9^/U-5-7«^/l-t^i^ 
h-Y^^l Smg 0. 5M?iil^-v:/:^>'7K^^0. 0 0 3mlSr^M. 1 0 NtK 
miti- hV^ ATk^^tJl <fc 9 p H ^ 9 . 0 #i£t3:<l^*>oo. 4 O X^-C 5 2 NfFb^^^ 
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/"^^jvy^ sp. KNK 2 4 5*5^ (PERM B P - 4 8 6 3 ) <D^J^i^#0 
5 0 Om 1 ^^p:77^=i^'. 1 2 O'CT? 1 S^)"^^]® L;^ 1 0 Om 1 I^^^s 
Jt«fi(10g/1 lOg/1 5g/l ^— j:^ 

10 ^y^^ pH7. 5) Idflt^U 4 S'Cl^Tl 5HtKM^ 5ie*Ufc„ ^(D^W^I 

m 1 3Sr. ±IB®«fi^i$>lJ:Hl- 1 g / 1 7 ->/K 2 0 m g / 1 
n7dt.^mz.mB b> 4 5 ^CJct 2 4 ^^ti ^ 5 Ufco <^i#^^ 1 5 m 1 

bi^'i>^8fl-ct "P^bnfc^^^s^l. 5m 1(^0. lM;^^^tf?g (pH8. 7) 

15 5 Milt^-^ l^iS VtK^JK 0 . 0 0 3ml ^^fl^. 1 O NTK^-fki" b P i^TK^I^ 
l;:J;?)pH^9. 0#ia(Ji'f^*>oo, 4 Ct^-^S 2B#^^^#LXS/^?$ia:fCo K^S 

y:/lf!j7A sp. KNK 1 4 1 (PERM B P - 4 4 1 9) O^^^i^ 
#®f*:Srx 5 0 Om 1 W«Pr77;^=J'f'> 1 2 0"CT»1 5^fe1^0bfcl 0 Om 1 

25 (1 0 g/1 2j<y^:;^b:^> iOg/1 ^^'^^x 5g/i ;^ 

h^idf;^^ pH7. 5) i^lfitmU 3 O'CtHTl SBt^^Mi: pJ^MbfCo ^(^it^ 
flSlm 1 Sr. ±:|Bi#iW:5^i;:Ml-l g/1 •^^v'/K 2 Omg/ 1 mcr^^y^J 

>- Sr;(jp ^fc^:ffilc*sm 3 0 'CJJiT 2 4 Nf^^ i: 5 Ufc„ r. <n>^m^ 15m 
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it^h^'b'^mKJiyj^ibfitiMi^^i. 5m 1(^0. iM^m^mm (phs. 

0 . 5 Mmm-^ l^:ff>:^m^ 0 . 0 0 3ml ^miJ^. 1 0 N:^miti- hV ^ ^tK 

;(773» : CH I ROB I OT I C T {T V^^^^:^ \^ - > ' V-^ / 

ni;»-X • 2;2|s:ig3^) . I^Wi^ : 0. 0 3 6My :^^-7K^;& y U^A 

/yi^^TK^^ pH2. 2. SfEjg-.O. 5m l/m i n. t^WjS:S : .2 1 0 nm 
10 ^ :^ 7 J>^MM : 4 ox:) i.fct:L^22. 5%e eT*fc«9. -^fc. |li[iiMlT'#b 

(Sijfe^Je) ->-a.— K^-j-;^ st>. KNKO 0 3 Afefe (PERM BP-3 
18 1) ^fflV^fcL-5-^na^^/U-5-^^yl^b:^>^h^^^(Z)M3tfe 
i^a.— K^-^>^ sp. KNKO 0 3 At^ (PERM B P — 3 1 8 1) <7)|^ 
15 5 O Om 1^^P:77:^='4's 1 2 O'C-Tfl 5^^^Mb^tl 0 0 

mimi^mm il 0 sXl ^})±V>. ^&/\ 0. 3g/l 

3. 5g/l y :^^z:7Km;^7y 3. 5g/l y ^^^tK 

ii-^by»j7A, o. 5g/i mmrr^^i^'^j^^^imm. o. 0 2g/i m 

it-^i^^i^m-Am^^. o. Oig/l liSm^-tTKfP^x ig/l 
20 3g/l N — ;&/W^^^/^-D-T7 = :/> pH7. 0, fcfc L^Vl^^— 

i: N - ;(7 /w<*-r /i'- D - T 7 =^i^\t.^(o^^mmwLW^. ^^^mm \.xmM) 
\z.mm 4 5 t:i3:T 4 6 ^dg^ i: ^ bfco ;i (ommwL 4 o m i h'^'hu^m. 

^^:J:^9#bnfcffi^$:^l. 5m 1(^)0. iMmMm^W. (pH8. 7) M^b. 
7-fe^#:(0 5-:^^nn;»«^7U-5-p«^/H:^?':xh-i'>'l 5mg i: 0. 5M?5g^-=?' 
25 i^;!!fi^7K^SS0. 0 0 3ml5Sr»I^. 1 0 NTkH'fk'^ b y AtK^J- J: t) p H 
^9. 0#3ai::^*>OO. 4 5''C-e2 4NF^m#UT^I^?$*/c:o KJt?^<^HPL 
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(^life^il 7) L - 5 -^^/v- 5 - ^ p p ^ ^/i^b f>r ^^OiftMfe 

5 ^:/(68. 85 g) ^3i<^/^r/V'=3^/l' (13 7. 7inL) \zMti^\^tz.^^ 6 0° 

fe(^^S«9:6Sf^;t^i< J^e6*"Ct^o< «9 iroSTUfc (^'arf-:/^ffi» : 10 5mL) 

-2 0°C^-e^><?Jj:?&*Pb^<D^*-2 0°C-C— Bfe^#UfCo WWUfc^fe 
^^^^BiJ> ^ ^/l^Tv'^^— 5 w t f-^^^^ ( 2 5 0 g ) tJ:T?fc#-f-5 

10 :i ic: J; mm\'c^m^\^^^m. 9 4.6 %, it^^B. 98. 3 % e e X*#fc 
W|H|IR^9 4. 7%) (^#^JlfB^05^W^i^l-T5>*lf) o 

L_5_^nn7{f^/^-5-p<^/^ti?'>'b-r>' (1 5. Og, 'fb^^^8 7w 
t%, 3te^ji«fi^9 8. 3%ee, 8 0mmol) , (60g, M 

15 ^ 7 0 w t %) St^^tK 1 5 0 g iJl^i^^^x ^lPl#ffl^Tx 1 . 5 ^^31^Sft^•^ 

5 0 OmL X 4) o '^^^fzMW^^W^T^mrjr f 3 AT'^^-arfc^lJl^T 
■C^^IU &fe@<*:i4. 8g^#feo HPLC^ffi^ ( COSMOS I 

. L c 1 8 -AR {.±^=7^%im , ^Wim : U :/mii7Km;«7 U •J'A . y :^^7K^ 

20 ^ ( p H 2 . 0 ) /T-fe b ^ h y >'^= 9 7/3, MM : 1 • 0ml i n , l^ttj 
: 2 1 0 nm, :j{7 7 A?SJE : 3 0*C) <Z)3^ms ;iO&fe@#:t:i±IB^M'fb'a'i^ 
^11. Ig (64. Smmol) tr'^^L-CV^fc (>ft:^3^S7 5. 0%, IlX^8 
0. 7%) o 

NMR (300MHz, DgO) 6 ; 3. 52 (d, 1 H) , 3. 32 ( 
25 d , 1 H) , 1 . 4 0 ( s , 3 H) „ 

9 ) L - 5 - ^ ^ f p< ^/V- 5 - y ^/Vt: y h ^ 
L_5_p(y^;(7;7'].^^/l.- S-^nppt^/Uti^'Vh-l'^' (2. 04 g, -fb^ 
MS8 3. 6%, 3te^M^9 6. l%ee) SrStm^^/^ (4 OmL) iJieo-CC 
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mmS:: 9 0mL) „ 0 °C*T?#^j3:J^*Pb-eo^^ 0 ''C-X?1^F^^^^U^„ *f 

tt}bfce#.^^^6;3'K -^^f-^ (5omL) izxm^-r^^LtKx^, mmit^ 

m^^nm^W9 2. 4%, it^mmSl. 3%. ^^^^^9 8. 6%ee-CWc 

5 8 mwi(D^m^m^x^mo ^^nm^^^w ; ^ a : c h 

IRALPAK AS (y-r-feMdb^) , ^Ibffi : y:?'^^'?/ — 7^/^^^^:/= 
3/7, : 0. 5m l/m i n, ^^ttJ^SS : 2 1 0 nm, :«7 7i»ta^ : 3 OX^ 

) o 

10 M 

L— 5— ^pn^'f-/!^— 5— pt^/Vt^i^h^r^^ (1 0. OOg, 61. 51m 

moi) ?ri owt%7K^^b:•^^y'J^i^7K^^l 0 0 gfc^ili?$-^^ms t-y^ 

/U^7^;{7:7'i5'^^ (1 0. 4mL, 9 2. 2 7mnio\)^M:^. ^MT. 5 0°CX 

3^^m#ufco ^ia^-t?*sc^^^> R^^m^h/i-^^y^xm^i^ti (loomLxs 
x^m\^. Tkx^^i^ti (loomLxs) ^^T^i^U mm^t^^^^^ 

mi^t i^xm^ ( 7 . 7 9 g . nx^ 5 8 . 6 %) mmm 1 ^^(D^m^kWKx^ 
m) o 

J^H NMR (300MHz, CD3OD) 6:2. 8 9 (s, 2H) , 1. 4 
20 6 ( s , 3 H) , 1 . 3 1 ( s , 9 H) „ 

(mmm id l - 5 - ^ ^/w- 5 — ^ vv^/i^^:j-^ b <y v b ^ ::^(D^3fefe 

L— 5— ^^'nnpt^/l^— 5— 7<'?^/Hi^Vb>f V (1 0 g, 6 1. 5mmol) 
^ 1 0 w t %:^mih')- h V ^J>^7i^mm l O O g },^mm^^ti'^. ^:y^J;v^}VXi-:t 
(11. 5mL, 9 8. 4mmol) lfJP;t, ^#T^ 5 0 " CI? 3Nf^SI# 
25 LfCo ^S^-C^feSc?^^. ^^S:|S^h/l-^:/T*?^?#-L^ (2 0mLX2) „ 

Aiix.si^;^is-a'^(DpH^2. otcfg^u ^tfife-rssfe@i^^6i©(cT5>iiu tK 

-Cgfc^bfc^. i^lIT^itU ^M^k-a>#I%efe@^^|s:t b-C#fc (14. 8 2g, 
4X^9 6. 3%) (##MllB^<^>^W^mj:T5>W) „ 
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NMR (3 0 OMHz, CDCI3) 6:8. 61 (s, IH). 7. 3 
4-7. 26 (m, 5H), 6. 06 (s, IH), 3. 76 (d, IH), 3. 
72 (d, IH), 2. 79 (d, IH), 2. 72 (d, IH), 1. 45 (s 
, 3H) „ 

L— 5— :^cin;?«^/^-5-^^/H::;?'i^h^:/ (5. 88g, 34. 2 2mm 
ol, -(^^^^9 4. 6%, 3te^»fi^9 8. 3%ee) ^^^#H^T^ i^;^^/^ 
K ( 1 3 7 g) tJl^^U ^:^g^^;& Vt^J^ (14. 05g, 123. 

10 0 mm o 1 ) 7 O ° C 2 1 ^^IS^S $ "^tlo X'M^^. 1 0 %4^^7k 

mm^x p H= 6 ~ 7 tiips g^^^^/^T'ttm ufc„ # ;^M7Ka 

@#: 1 2 . 4 5 g ^#fCo H P L C:$>;^ 1 l5m(D^^ff^#J--C5^«f) 

:L(D^U>'i:^^mi^n±U^mit^l^^ 5 . 4 8 g (2 2. 4 3mmo 1 , -fb 
15 ^j|«S4 4%) ^'^WU-CV^fc (l|X^6 5. 5%) „ 

^H NMR (300MHz, CDCI3) 5:8. 61 (s, 1 H) , 7. 2 
7 (s, IH), 3. 92 (d, IH), 3. 48 (d, IH), 2. 54 (s, 
3H), 2. 33 (s, 3H), 1. 80 (s, 3H)„ 

(mfe^ll 1 3 ) L - 1 - N - T -fe 5 - T -fe '^/I'^re- ^ f^/l^- 5 - p« ^/l' 

20 n^i^h-fi^commm 

±l3llJ£^J-e#6>ttfcL- 1 - N-T-fe^/i— 5 -Tir^/^^;^^^/V- 5 - ^ 
nnT^-^/UfctJ^^xf^i^ (5. 4 8g) Srg^^^^/l^ ( 2 2 g ) tSl^d^U 6 0''C 

V^fflft: 39. 2g) . ^m*-eS{c?&m. ^(^1^*2 0^^m#. J^VnT- 2 0 " 

25 c*-e#>«rtj:ji&iPL- 2 o°c-c6^F^^#ufc„ WW bfcefe^§^^;5>siJ. i^^^ 

^/i^<D 1 (39. 2 g ) Kxm^-r^ :it\^xv. mmit^m^^ 

^11111X^7 8. 3%, ^t^mmB7. 1%, 3fe^M^9 9. l%eeX'#fc (jk^ 
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IRALCEL OD-H (^^±M±m , ^Wi^ : V^fn/^y — 

/U== 9/1, gftjg : 1. Om 1 /m i n, ^ttilSg : 2 1 0 nm, :^7J^UM : 3 

(mmm 14) L - 2 -^^^i^^/u-f^-;^^ ^yi^r 7 ^ 
5 L-5-^i^i;?/^^::^;?«^/P- 5-p?^/H:^?'>'h>r (5. Og, 20mmo 

1) ^2mm7i<.mt'f-hv^M>7i<.mm (4 0g) tj:^ii?u ioo°ct?2 0^. ^ 
T'fciHitte^^ufco mm.T. ^i^^^fc^s #e>tT,fce^^^^'H nmr, hpl 

10 Lfc (ilR^ 7 8 %) o 

NMR (300MHz, NaOD/DgO) 5 : 7. 2 8-7. 0 8 (m 
, 5H), 3. 71 (s. 2H), 2. 88 (d, IH), 2. 72 (d, IH) 
, 1 . 3 1 ( s , 3 H) c 

mmm is) L-2-t - ^^yur ^ ^^OMitjfe 

15 L-5- t-3^^/l^'^;a-p<^/W-5-7«'^/H:^:^h^i^ (1. OOg, 4. 6 
2mm o 1 ) ^ 1 0 w t %7K^'fb":^ b ^ !>i^7K^^ (14. 9 7 g) iZ.mm\^. 

1 1 o-c-es bFbI. ^#Lfco ^M^-e;IJc?^t^. 4Mit^TpH=6. sici^Sb 

20 . tff mnmimm.(D^m^m::x^m) U JilBi6^«^T'feS::i:^?JimUfc (Kx 
^78. 8%) o 

NMR (3 0 OMHz, NaOD/DgO) 6:2. 65 (d, IH), 
2. 63 (d, IH), 1. 25 (s, 12 H)^ 

(Hjfe^J 16) L - 2 -^:^i;^/i^^;^p< ^/i^r 7 = ::>^<D^a^fe 

25 L— 5-:^^nnj?l^/U-5— T^^/m^i^ h-f (2 0 Omg, 1. 2 3mmo 

1 ) 1 0 w t %7KI^'fk::^ h P ^^tK^^ 2 . o g j;:^i^$^fc^. ^ /i- 

Azf^l^ (0. 2 3mL. 2. Ommol) ^;!JPXL> M^T> 5 0 " C T? 5 ^F^^^ 

Lfco ^M^^ 1 0 0 - c tJi JiJf . ^ P> J!: 2 6 b:^„ 3 0 w t %7i^mit-r 
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(mmmii 7) l-2- t ->^^/i^^^p^'^/i^T7^^^g:>M3tfe 

L_5_^iaa7«^/^— 5— p«^/^ty>'h>l'i^ (5 0 1. 8mg, 3. 0 8m 
5 mo 1) ^1 Owt%7K^>fb-:^by e^ATK^^S. 0 3 glC^«?$"^fc^. t 

'f-)V:^;Vl3-f^:y (^Q. 5 5mL, 4. 8 7mm o 1 ) ^;&nx.^ ^^Tx 5 0°CT? 
5 . 5 bfCo 1 0 0 » C Jilf , 2 1 ^r^lS^ \.tzM. 

0 w t yoTK^-fb-:?- h y AtK^SK ( 5 . 0 0 g ) ^Ir^ 2 B ^^^U^o 

;^^fEtil-X:$^;K') U> JilB B 6<Ji^-eab 6 r ^ ^?f|^ Life: (ilZ^ 5 3. 1 %) o 
(^jjfe^J 18) L - g - ^ ^/u- -7" ^ :ym^m<DW^^ 
L_^_^:/,-?^U^;^pi^/^X7^>' (Ig, 4. 44mmol) ^S^T. IK 
15 (iwTV^^T (5 0mL) iJll^i^b- 7 8 ° C'T?t^JR•:^ h P !j7^^i>bi*o*P;tfc„ 

^ii>m^Rii^mi7!>i &^tf3:^^x*:m^. mm^±ifxm^r ^-^-r ^%it $ 

.. S i ^ 12: i «9 i^* bfco 2 n^^^tK^^-Cp H= 1 ~ 2 ^ jfeS J: 9 ^3i^^b> 7K5> 
HF (13mL) , 3i^/ur/l'=»^/^ (6. 5mL) $r*D^T;^7 U —{bb*^ 1 0 

Hfcfifeii^^ (4 7 3mg) <Sr'H NMR, HPLC (:^; : C A P C E L L 

25 p AK sex (^^^^±©1) , i^mn : V i/^ziTK^;^; y 1>A . y i^^^ ( 

pH2. 0) /Tir h= b y7V'= 9 5/5, : 0. 3ml /m i n, ^^tfcl^S* 

: 2 10nm, :JU7M.mM: SCO X*5^-*f bfc<i: ^5. ±IBS 6«Ji^-Cfc5 ;i i: }0S 
t>i)^oft (11X^6 2. 6%) o *;^ig3felS^i!l^byti::i^s [a] °2o=8. 7 7 
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(c 1. 15, HgO) -Cfel^^ ^-^^1^:$^^^ (Tetrahedron, 1993 
, 4 9, 2 131'-2 138, W09 8/3 8 1 7 7) t—Wct^^tib^ibiLi^ii^ 

NMR (3 0 OMHz, DgO) 5:3. 18 (d, IH), 2. 89 ( 
5 d, 1H),1. 6(s, 3H)o 

mmm 19) l - a - p< >m.mm.(DMmm 

L— /3 - t -•7'^/V^;^-^^/^T7 = i^ (4 3 3. 9mg, 2. 2 7mmol) 

^mmm omD tc:^^u ^^T^ 4^^3i?e$-^^„ ^m.-^-vwc^^. 

10 THF (6mL) , o^^/UT/^^— (2mL) ^iPx.T;^ ^ ^ — b?^ 1 0 r^-PsI 

fe^B^ (2 2 9mg) ^^H NMR. HPLC imMm 1 8 "CrJ^ 
^K^Ufci:^^, ±IBS6tJ^<^l£^*t-efcS::i:;0S^;«)*ofc (iiX^5 8. 7%) „ 
15 (lljfeM 2 0) L - g - ^ ^/l^ix;^ T^-Y ^^:^^j|[<^3Mjtfe 

L-5-^/^:*:7"b^^/V-5-^^/Utt5^>'b^>' (1. Og, j^f£89. 2 
wt%, 3te^j^l^9 8. 6%ee, 5. 5 7mmol) ^^mM (2 0g) iC^f^ 

THF (SOmL) , 1 N4g:ig7k^?S (5mL) ^XXJ^h V ^ ^=^Jl-:^:^':7 ( 
20 2 . 7 3 g) 5r*li^> ■^m#ffl^Tx 5 o°CT'2^FB^K/t?$*fCo ^?a^-e;^^^^ 

. ^ii^(Dmm:dm i / 5 ^ 5 ^ x-igi^ b. mm^'^^i^ ( 5 0 m l x 3 ) tcTtfe^ 

izm&Ty — SfeHljl^^^fCo e&@#:tCTHF (15. 6mL) , oi^/WT/^nw- 
25 (7. 8mL) t:AB^T^7 P —fbbjjs?! 1 05>R»m^U ^^5>Sr^iil!:Tl^5fe 

bfco -Sr^Sr^mU ^®{b'a''^tr&fe@^*:i! bT#f:: (8 7 9mg) NMR 

, HPLC (mmmi sfs.m<D^m0im x*^mi.tit:L^s ±mn^mx-h^:i 

tt^t>7!i^oit (IIR^9 2. 3%) „ 
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L-5-p«>'W;!&:7'hp<^/^-5-p«^7Ufc:?'i^h'f (500mg, U&89. 

2 w t %, yt^U& 98. 6%ee, 2. 78 mm o 1 ) 3 0 w t %7K^'fb-^ h 

vt7J>>7mm (5g) jji^^u ^^T^ 3 6NF^^3ig{g$^fc„ ^ta^-ej^j^mx 

5 5lgitmtJlTpH=lt3:flSb7K^^i^ffiTf?*Ufc„ THF (3 OmL) , 1 N:^ 
g?7K^?S OmL) *3j;t>*bP >'^=-/^7i^;^>'^^ (i. 5 7 g) ^;!jpx.. 

m%T. 5 0 " c -e 2 ^^s^s $ -^fco ^ut. x-wc^^^. ±Pf(Dmmm ^/^tfa 

5*-e^*iU (50mLx3) iJlTiJfe^b h y :73i^/l-7K^7 W 

e^Hft^l^lTHF (9. 3mL) , zxu^/VT (4. 7mL) ^APx.X;^^ 
LT#f:i (3 4 8mg) NMR, HPLC (HJS^^iJ 1 8 |E^<Z) 

15 1%, 1R^4 8. 0%) o 

mmm 22) l - a - ^ ^/i^ix::^ v- a ^-y'^mmcom^^ 

L — l-N-r-t^/l^— 5— T"fe'5='/^^:^7«^/l'— 5-^^/Hii$^>' h-Y^- (3 
. 4g, 13. 9mmol) ^^Wk (3 4g) i^l^iPU ^mT> 2 0^^51^(5 
.$^:feo iSife^ (3 4 g) <lr^;t$blc3 0Nf^S^&$-*:^o m. 

20 ^Tk^l^^i^JEETW* U THF (5 OmL) . 1 Nit^TR^^ (5mL) *3j:t)? 
h y 73in/U;^;;^:7^ (2. 1 7 g) ^in;t, ^^#IS^T> 5 0°CT?2^KS 

25 — Hfe^it^^^o efe@(*:JJ:THF (l8mL) , =j^^jUT/1^ 

^—/u (6mL) ^jn;tT:^7y-'fbu*^i o^^rsm^u ^m^^^T^\^xm^ 
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NMR, HPLc mmmi 8^m(o^^^^) -v^mi.tzt:!^, ±mni^mx^ 

fe5wi:*5^:5>ofc (IR^4 3. 0%) » 

(mm.m 23) l - a - ^ ^/uv^;^ 7^-^ :^it^jtcDMjtfe 

L_5_ t-:/^/W^;^^^>r^-5-p«^/^l::i/^^b-rv (2 O 2. 3mg. 0 
5 .93 Smrno 1) ^^mM (4mL) ^m^U ^^T. 1 1 0'C-C2 6B#^^ 

4 2. 5%. L-5-;?</l';«7rhp«^/V'-5-p«^/H:^i^h'f >'ID1^5 3. 7% 

L_5_ t-:;f<^/^^;e-7«^/^- S-pt^/^tiJ^Vb-f :/ (2 0 2. Smg, 0 
. 9 3 6mmol) ^mmm (4mL) iJl^fifU :^tl=lr»JEK^&^«Sl^mWb 
, 1 5 0*CT'2 e^PsmW^bfCo ^?&*T*]^i^^. 7K^<lr^^ffTW*. #b;ixfca 
m^HPLC (HJS^Jl 8|Bm<^^^^#) T*5^Wbfc3^:^. L-a-^^>'Wv';^ 
15 x>rviCl^46. 3%^ L-a-7«^>'Vi^;^7"^>'<Z)i;^;^7^:7^ K($:i|Z^5 3. 7 

^tfe-fiSJl 8|B^<7);'^?2fe*^#e>tLfeL-a-^^/V'V:^7^^>'it^*i: (7 4. 9m 

g, 0. 4 4mmo 1) ^tK (3mL) lC^«?^-^> i^^^K^"^ h ^ l^i'^ ( 1 9 7 

20 . 7mg) Sr^^JPUs ^^5^^— >'V3mL^i0X.fCo ^^g^^. 

/W3i>;-7^/^ (0. 1 7mL, 1. 1 Ommo 1) %JP;t. ^ia-e2 0^^^#bfc„ 

/V=l/\. \Z.^>^<om^^^'m T-)it^ H NMR IJIT^^ Ufc ^ ;n 5 i ( 
25 1 0 6mg, 11X^6 0%) Xtb^^L biJ^^ii^^lt^ ^^lStH P L C JCT^^ 7 
A:CHIRALCEL OD-RH {^^•^;V^±m) . ^WiB : P ^^ZlTKm;^ 
y >:7i>. • y i^^TK^^ (pH2. 0) /T-fe h y/^=6/'4, SSii : 1. Om 
1/m i n, ^^tblS:^ : 2 1 O nm, : 3 O'C, -P^l^^tSl 9. 1 55> 
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(D) . 2 2. 9 2^ (L) ) Vfc-mm. tft^UmnQS. 6 % e e T'fcofCo 

NMR (3 0 0MHz, DjO) 6:7. 30-7. 40 (m, 10 H), 

5. 22 (s, 2H) , 5. 10 (s. 2 H) , 3. 60 (s, 2 H) . 1. 63 
(s, 3H) „ 

5 mm±<Dmmnm^ 



25 



PCT/JP2003/010881 

28 




(2) ; 




3. T^uy^^y^]} ^J^m (Ag robacteri urn 
) ^ /'^'^;v:^Wk (Bacillus)^ ->'3.— K-t*^;^JR (Ps eudomona 

s) Xf*y >^t'^>AJl (Rh i z o b i um) JCJli-^S^i^tjfejf^-efcSIS^O^ 

ffl^ 1 xfim 2 ia^(D^5t:^ifeo 

4. fct^^^h-f — -^3$^ T;/i3/^^xy . i/— X (Agrobact 
e r i um s p. ) KNK7 1 2 (FERM B P — 1 9 0 0) > /^^/l^;^ • JX 
tr— X (Baci 1 lus sp. ) KNK245 (FE RM B P - 4 8 6 
3) ^ K^•:^::^ • (P s e u d omo n a s putida) IFO 
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1. — (1) ; 
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1 2 9 9 6 ^ Va.^ K*":^:^ • (Pseudomonas sp. ) 

KNK0 0 3A (PERM BP-3 18 1) Xt* P >^lf • t?"— i^^^ (R 
hizobium sp. ) KNK 1 4 15 (PERM BP-4 4 1 9) ^^-Q 

h?>m^(oi^mm i xnm 2 mm(Dmm:&mo 

5 5. fciJ^i^h-f-:? — Jl^Mlfe^^^^'^^y t:T • =iy (E s c h e r i 
chia coli)HB101 p TH 10 4 (PERM B P-4 8 6 4) ^ 
cnv'j^y fcT-^y (Escherichia coli) HB 10 1 p AHl 
0 4 3 (PERM B P-4 8 6 5) ^ Xt^^i^^i V^T - (Escheri 
chia coli)HB101 pPHD301 (PERM BP-48 6 6) 

10 mmx-h^m-^<DmmfB i y.i'^m2mm.(omm:^m. 

6. tlflB^ (2) T?^$fx5L-5-/Nn^^/^-5-^^/Vt:i5^>'b-f i^^. 
n t:Vl^Tyl^=i^/K n — •7'5^/V'T-/W'=i^/K s e c — :^^/WT/^=i— t — 

o 

7. ^mtx^x. -<>^-^>', b/w^v, ^'3e1^>', 

20 m<^^5t;^feo 

9. HtrlB^ (2) T*^$naL-5-/Nnp(^/^-5-p<^/Vl:i5^>'b'f >'^i5£ 
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o 




R3N 



O 

SR1 



(3) 



5 ~C2o<^T>"^='^^>^>'^^^=^^^S^*L.SVM3:|^CXf*^^cCoTV^Tt> J;v^) T-^ 



xf*^ 1 0 'mm.(Dmit:^mo 

15 12. liSMb^J^ bTTKa^t:-^ VV^J^. Tkmit^ V^J^. '^:tmm:^ V^J^. 
13. ft:^O^IS||9;5^e>lll 2<DV^TtL;5^Clam(^:^^l?#P>nfcBulB^ ( 
i:-t-S-^^ (4) ; 



10 



• 
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SR1 
OH 



(4) 



16. HtrlB^ (2) l?^$tt5L-5->'NPp<^/^-5-p«^/H::i/:/b-f > 

15 >j;L^mz.^>.\:^xm^m^<om.^m^n'?^t^m^tir^~m.'^ i^) ; 



20 ^/;^7^-f :/^##:*fej-±^<^i&©3ii5t;^^feo 




(4) 



o 



# 
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1 7. ^^<D^ffl||l^>^)||5<^)V^-rtt;6^^^:|B^(^:fe■^fe^?#e)tl.fcL-5-/^ 

18. BtrlB^ (4) ^^:*DV^-CR'}6S7KmJ!^^T'$)SL-a-7«^y^iX^7^'f 

2 1 . — ( 2 ) ; 



15 Celt's X{i^-ND>{r*:xig^^^^i-) -e^$tl.SL-5-^>np<^/U-5-^^/m 
2 3. — (5) ; 




# 
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o 




R6N 



O 

SR4 



(5) 



L - 5 5 -^^/m b-Oo 

2 4. R^ R«;&57Kmm^. R'»:65^>'i^/i-St b< tip-^ h=35^-:^^i^-:>/^ST- 

2 5, R^. R^iSSr-fe^/l^S, R^:6S7K^J^^-C'&5l»3j^(D^fflM2 2|BSO'fb'^ 



2 6. R^ R^ R^*S^Tr-fe:^/wSl?feSI*^<^^fflB2 SlEmt^'fb-a'i^o 
2 7. —Wt^ (6) ; 
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o 
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